Identification of new MRP4 inhibitors from a library of FDA approved drugs using a high-throughput bioluminescence screen.
Multidrug resistance protein 4 (MRP4) effluxes a wide variety of drugs and endogenous signaling molecules from cells and has been proposed as an attractive therapeutic target in several solid tumors, including neuroblastoma and colorectal cancer. MRP4 also regulates the pharmacokinetics of its drug substrates and its absence can increase their tissue penetration. We observed that MRP4 can efflux the bioluminescence substrate d-luciferin, and exploited this phenomenon to develop a robust, high throughput, live cell-based bioluminescent screen to identify new MRP4 inhibitors. We applied this screen to a combined library of 3600 compounds, all of which were either FDA-approved drugs or bioactive compounds with defined mechanisms of action. From the primary screen, 36 compounds effectively inhibited MRP4 (>4-fold increase in bioluminescence), with inhibitors of receptor tyrosine kinases and phosphodiesterases highly over-represented. Selected compounds were tested for their ability to sensitize MRP4-overexpressing cell lines to the MRP4 substrate drugs 6-mercaptopurine and SN-38, with sensitization up to 6.5-fold with the ryanodine receptor antagonist dantrolene. These newly identified MRP4 inhibitors are readily available and are either established drugs or well-characterized bioactive compounds. As such, they should be immediately useful as investigative tools, and suitable for testing both in vitro and in vivo.